Cytochemical analyses performed on peripheral blood smears of the Mongolian gerbil reveal the presence of variable amounts of leucocyte alkaline phosphatase (LAP) activity in the neutrophil of this species. Levels of activity in individual cells ranged from 1 to 4 +. Cells completely devoid of activity were rarely encountered.
Summary
Cytochemical analyses performed on peripheral blood smears of the Mongolian gerbil reveal the presence of variable amounts of leucocyte alkaline phosphatase (LAP) activity in the neutrophil of this species. Levels of activity in individual cells ranged from 1 to 4 +. Cells completely devoid of activity were rarely encountered.
Immature neutrophils residing in the bone marrow also displayed moderate amounts of enzymatic activity. The results of a semiquantitative assessment of overall LAP activity in this rodent, expressed as a mean LAP score, were compared with similar analyses carried out on a diverse sample of vertebrates. Intermediate levels of activity were recorded for the gerbil (x = 241). This score was comparable to that obtained for the rat (x = 199) and significantly higher than that seen in man (x = 79). A wide range of LAP scores were noted for closely related species, as well as phylogenetically distant species.
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It has been nearly 50 years since Gomori described the existence of significant differences in leucocyte alkaline phosphatase activity in the neutrophil of several animal species including the mouse, rabbit and man (Gomori, 1939) . Although these findings have since been confirmed and
Received 13 May /986. Accepted 23 September /987 expanded by numerous investigators, the comparative phylogenetic distribution of this enzyme is still incompletely documented.
The purpose of the present investigation is to study the qualitative/quantitative cytochemical distribution of leucocyte alkaline phosphatase in the Mongolian gerbil and to use these data, along with those previously reported, to compile a concise summary of what is presently established regarding the comparative spectrum of this leucocyte enzyme.
Materials and methods
A total of 10 healthy adult Mongolian gerbils, Meriones unguiculatus (5 males and 5 females), were used in this study. Samples of peripheral blood were collected in heparinized capillary pipettes from the retro-orbital venous plexus of ether anaesthetized animals (Weeks & Glomski, 1978) . In addition, femoral bone marrow was obtained from the animals after death. Blood and bone marrow dry film smears were prepared on glass microscope slides and immediately subjected to cytochemical analysis. Samples were obtained from 5 adult Sprague-Dawley rats in a similar fashion for comparative analysis. In addition, human control smears prepared from finger stick capillary blood from 4 adults (2 males and 2 females) were included in the analyses. Gerbil blood and bone marrow smears immersed in boiling water for one minute prior to incubation or exposed to an incubation mixture lacking substrate served as negative controls.
Leucocyte alkaline phosphatase (LAP) activity was evaluated utilizing a simultaneous coupling azo dye technique employing naphthyl AS-BI phosphate (Sigma Chemical Co, St Louis, MO) as the substrate and fast red violet LB (Sigma Chemical Co, St Louis, MO) as the coupler (Kaplow, 1963 ). An LAP score was determined for each subject in the following manner. According to criteria established by Kaplow (1955) , 100 consecutive neutrophils encountered on each peripheral blood smear were assigned a rating of 0-4 + based on the intensity of the observed cytoplasmic reaction product. Summation of these values yielded an LAP score. The results of duplicate analyses performed on each subject were averaged and used to calculate a mean LAP score for each species (gerbil, rat, man).
Results
The results are summarized in Table 1 . Bright, rose-red cytoplasmic granulation, indicative of the presence of alkaline phosphatase, was readily identifiable in the majority of the neutrophils of the Mongolian gerbil. Cells displaying varying amounts of enzymatic activity ranging from 1 to 4 + (expressed as differences in intensity of staining) were identified in each gerbil (Fig. 1) . The majority of the neutrophils were assigned ratings of 2 + or 3 +. Occasionally cells completely devoid of recognizable enzymatic activity were encountered. All other peripheral blood cells, including platelets were unreactive. Similar results were obtained for the rat. Human neutrophils clearly displayed substantially less activity with the majority of the cells demonstrating 1+ to 2 + ratings. Negative control smears were consistently unreactive. LAP scores for the gerbil ranged between 220 and 262 with a mean of 241 ± 14 SD. Values from 184 to 214 were obtained for the rat (mean ±SD= 199± 14) . In contrast, the mean human LAP score was 79 ± 24 SD (range 55-109). The results obtained for the rat and man were in close agreement with that of other workers (Tables 1 and 2) .
Alkaline phosphatase activity was also detected in the immature neutrophils observed in gerbil bone marrow smears (Fig. 2) . Enzymatic , 1958) have also been shown to possess this enzyme.
Conflicting evidence has evolved from the varied attempts undertaken to relate this cell to cell quantitative variability to the progressive development of the neutrophil. Concomitant increases in activity with cellular age have been reported for both rat (Berger, 1981) and man (Bondue et al., 1980; Berkow & Dodson, 1986) . Conversely, an inverse relationship between the age of individual circulating neutrophils and their LAP activity has been demonstrated in the peripheral blood of the rat (Williams, 1975) and in man (Mishler & Williams, 1980) . In support of the latter, strong activity has been reported in the immature neutrophils residing in the bone marrow of the rat (Moloney, 1958; Williams et al., 1978) . Comparable levels of intense staining were detected in the neutrophil precursors observed in gerbil bone marrow in this investigation. Immature cells generally displayed 2-3 + levels of LAP activity in this species. This is in sharp contrast to the relatively low levels reported for similar cells in human bone marrow (Hayhoe & Quaglino, 1980) .
In addition to the quantitative differences in activity expressed by individual cells, wide ranges in both interspecies and intraspecies levels of LAP activity, as reflected by LAP scores, have been well documented. The combined observations of this and other investigations of leucocyte alkaline phosphatase in a number of 300-400 hamster 7 . 9 . 10 guinea pig4,1,9-IJ monkey6.7.10 (most species) 150-300 horseU.7,9 COW"l,7,9 groundhog 9 steer9.11 pigl,6.7 rabbit4.7.9.IJ rat4.1.9.11.I3,. gerbil" trace-150 sheep,·2.4.7.9,12 goat2,7,9 man5,8.9.• D-trace mouse9.1) cat,,2.0,9,'l dog ' ,l.4,1,9.1I.1) pigeon 4 • 9 chickenl.'l rhesus monkey6.7.lo frog I! insect l activity was first recognizable in the promyelocyte and was generally moderate in amount (2 +) by the myelocyte stage of development. Rarely were cells at or beyond this stage of development devoid of LAP activity. Moderately reactive cells which could not be specifically recognized as belonging to the neutrophil lineage, were sometimes encountered,
Discussion
Neutrophils in any given member of a species appear to be quite similar morphologically when stained with conventional dyes such as the species have been summarized in Table 2 . Striking differences in activity have been noted among the various species studied to date. This diversity is not surprising for phylogenetically distant species such as insects and man. However, it appears that evolution plays a minor role in this enzymatic discrepancy since extreme variations exist for closely related species as well. Semiquantitative assessment of overall LAP activity in the Mongolian gerbil reveals that its neutrophil demonstrates intermediate levels of activity when compared with that expressed in other rodents. The LAP scores for the rodents investigated thus far range from zero in the mouse to almost 400 in the hamster and guinea pig. The gerbil with a mean of 241 shares an intermediate position with the rat. Inasmuch as the neutrophil plays a major role in the cellular defense mechanism of all vertebrates, it is, as stated by Chain and Anderson (1983) , interesting to note the divergent evolutionary paths that some species have taken to achieve a similar end. In view of these extensive species variations in LAP activity, it is apparent that information derived from one species can not be directly applied to another regardless of their phylogenetic relationship.
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